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DETAILED ACTION 
Response to Amendment 

This Office Action has been issued in response to Appeal Brief filed 2 April 
2007. Applicant's arguments have been carefully and fully considered and are 
partially persuasive. Therefore, the rejection has been withdrawn. However, 
upon further consideration, a new ground(s) of rejection is made. Accordingly, 
this action has NOT been made final. 

The Examiner wishes to draw attention to the change of examiner in this 
case and apologizes for any inconvenience as a result of this change. 

Claim Status 

Claims 1-32 remain pending and are ready for examination. 
Claim Rejections - 35 USC §112 

The 35 U.S.C. 112 1'^ rejections set forth in the Office Action dated 2 
November 2006 have been withdrawn in light of Applicant Arguments filed in the 
form of an Appeal brief on 2 April 2007. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which fonns the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 1 02 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 
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1 . Claims 1-4, 6, 13-17, 19 and 26-32 are rejected under 35 U.S.C. 1 03(a) 
as being anticipated by Iwamura et al. (US 2005/0038968), hereinafter referred 
to as Iwamura et al, and in view of Carteau (U.S. 2002/0083281), hereinafter 
referred to as Carteau. 

2. With respect to claim 1 Iwamura et al. disclose a data synchronization 
method for a redundant data storage arrangement in which there are at least 

■ a primary storage entity (100 of Figs. 1 and 19; paragraph 0040. lines 1-2) 
and 

■ mirroring first (170 of Figs. 1 and 19; paragraph 0040, line 2) and second 
(180 of Figs. 1 and 19; paragraph 0040, lines 2-3) remote storage entities 
in communication therewith (160 of Fig. 1, arrows indicating 
communication of Fig. 19; paragraph 0040, lines 3-4, paragraphs 0064 
and 0237 describe the synchronous link between host and synchronous 
site; paragraph 0238 describes communication between host and 
asynchronous site), respectively, 

■ writes to the first and second remote storage entities being tracked via 
respective first (CL1904 of Figs. 19 and 20) and second (DL1906 of Figs. 
19 and 20) sidefiles (paragraph 0245), 

■ the first and second storage entities having different levels of write- 
currency relative to each other (paragraph 0237 describes synchronous 
. link between host and synchronous site; paragraph 0238 describes 
asynchronous link between host and asynchronous site using a "DB log 
transmission program"). 
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Iwamura et al does not explicitly teach receiving acknowledgements from the 
second remote storage entity at both the primary storage entity and the first 
remote storage entity. 

Carteau teach, 

■ receiving acknowledgements from the second remote storage entity at 
both the primary storage entity and the first remote storage entity 
(Paragraph 0027 of Carteau); 

Iwamura et al and Carteau teach, 

■ comparing acknowledgements and sequence numbers in the first sidefile 
with acknowledgements and sequence numbers in the second sidefile 
(paragraph 0236; paragraph 0261 , lines 3-7 of Iwamura et al and 
Paragraph 0027 of Carteau); and 

■ updating writes stored at the second remote storage entity based upon the 
comparison of the first and second sidefiles (paragraph 0261, lines 3-7 of 
Iwamura et al). 

Iwamura et al and Carteau are analogous art because they are from the 
same field of endeavor namely, data backup systems. 

At the time of invention, it would have been obvious to one of ordinary skill 
in the art, having both the teachings of Iwamura et al and Carteau before him/her 
to combine the sending of acknowledgments to both the first and host computer 
of Carteau with Iwamura et al for the benefit of complete efficient 
resynchronization after a break in the mirroring process. 
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The suggestion for doing so would liave been that, this logging allows 
efficient resynchronization after nfiirroring is broken (Paragraph .0027 of Carteau). 
Further, sending acknowledgements to the first controller in addition to the host 
computer ensures a complete log file and allows for complete confidence in 
restoration. 

Therefore, it would have been obvious to combine Iwamura et al with 
Carteau for the benefit of complete and efficient resynchronization after a break 
in the mirroring process to obtain the invention as specified in claims 1-4, 6, 13- 
17, 19 and 26-32. 

3. With respect to claim 2 . the combination of Iwamura et al. and Carteau 
disclose the method of claim 1 (see above paragraph 2) wherein the updating of 
writes includes fonA/arding to the second remote storage entity writes that are 
present in the first sidefile but not yet present in the second sidefile (paragraph 
0261 of Iwamura et al.). 

4. With respect to claim 3 . the combination of Iwamura et al. and Carteau 
disclose the method of claim 1 (see above paragraph 2) wherein the comparing 
is done on the basis of sequence numbers associated with the writes (paragraph 
0236 and paragraph 0261 , lines 7-1 2 of Iwamura et al.). 

5. With respect to claim 4 . the combination of Iwamura et al. and Carteau 
disclose the method of claim 1 (see above paragraph 2), further comprising: 

■ establishing a communication connection between the first and second 
remote storage entities in response to the primary storage entity becoming 
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inoperative (paragraphs 0244, 0251 of Iwamura et al.; when the primary 
site fails, the synchronous site updates the asynchronous site); 
" wherein the comparing and updating are also performed in response to 
the primary storage entity becoming inoperative (paragraphs 0255-0266 of 
Iwamura et al. describe updating process in response to failure, and 
paragraph 0261, lines 1-7 details comparing and updating). 

6. With respect to claim 6 , the combination of Iwamura et al. and Carteau 
disclose the method of claim 1 (see above paragraph 2), further comprising: 
adaptively adjusting the number of writes that can be stored in the first sidefile 
(paragraph 0266, lines 6-1 1 of Iwamura et al.; a copy of the extensible log file is 
kept in the synchronous site). 

7. With respect to claim 13 , the combination of Iwamura et al. and Carteau 
disclose a redundant data storage arrangement comprising: 

■ a primary storage entity (100 of Figs. 1 and 19; paragraph 0040, lines 1-2 
of Iwamura et al) to 

o (1) fonward writes to each of a mirroring first and second remote 
storage entity (paragraphs 0237-0238 of Iwamura et al) and 

o (2) foHA/ard acknowledgements from the second remote storage 
entity to the first remote storage entity (paragraph 0027 of Carteau); 

■ the mirroring first remote storage entity (170 of Figs. 1 and 19; paragraph 
0040, line 2 of Iwamura et al), in communication with the primary storage 
entity (160 of Fig. 1 , arrows indicating communication of Fig. 19; 
paragraph 0040, lines 3-4, paragraph 0237 describes the synchronous link 
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between host and synchronous site of Iwamura et al), which includes a 
first sidefile (CL1904 of Figs. 19 and 20 of Iwamura et al) via which writes 
foHA/arded from the primary storage entity are tracked (paragraph 0245 of 
Iwamura et al); and 

■ the mirroring second remote storage entity (180 of Figs. 1 and 19; 
paragraph 0040, lines 2-3 of Iwamura et al), in communication with the 
primary storage entity (160 of Fig. 1, arrows indicating communication of 
Fig. 19; paragraph 0040, lines 3-4; paragraph 0238 describes 
communication between host and asynchronous site of Iwamura et al), 
which includes a second sidefile (DL1906 of Figs. 19 and 20 of Iwamura et 
al) via which writes fonwarded from the primary storage are tracked 
(paragraph 0245 of Iwamura et al); 

■ the first and second storage entities having different levels of write- 
currency relative to each other (paragraphs 0064 and 0237 describes 
synchronous link between host and synchronous site; paragraph 0238 
describes asynchronous link between host and asynchronous site using a 
"DB log transmission program" of Iwamura et al); 

■ an initiating one of the first and second remote storage entities being 
operable to 

o compare acknowledgements and sequence numbers in the first 
and second sidefiles (paragraph 0236; paragraph 0261, lines 3-7 of 
Iwamura et al), and 
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o invoke an updating of writes stored at the second remote storage 
entity based upon the comparison of the first and second sidefiles 
(paragraph 0261 , lines 3-7 of Iwamura et al). 

8. With respect to claim 14 . the combination of Iwamura et ai. and Carteau 
disclose the redundant data storage arrangement of claim 13 (see above 
paragraph 7), wherein the updating is performed by the first remote storage 
entity, which is operable to do so by forwarding to the second remote storage 
entity writes that are present in the first sidefile but not yet present in the second 
sidefile (paragraph 0261 of Iwamura et al.). 

9. With respect to claim 15 , the combination of Iwamura et al. and Carteau 
disclose the redundant data storage arrangement of claim 13 (see above 
paragraph 7), wherein each of the first and second remote storage entities is 
operable to 

■ preserve in the respective sidefile sequence numbers associated with the 
writes (paragraph 0246 of Iwamura et al.); and 

■ sort the respective sidefile according to the sequence numbers (paragraph 
0261 , lines 1-7 of Iwamura et a!.). 

10. With respect to claim 16 , the combination of Iwamura et al. and Carteau 
disclose the redundant data storage arrangement of claim 13 (see above 
paragraph 7), wherein: 

" the initiating one is further operable to establish a communication 

connection between itself and the other remote storage entity in response 
to the primary storage entity becoming inoperative (paragraphs 0244, 
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0251 of Iwamura et al.; when the primary site fails, the synchronous site 
updates the asynchronous site); and 
■ the comparison and the update are performed in response to the primary 
storage entity becoming inoperative (paragraphs 0255-0266 of Iwamura et 
al. describe updating process in response to failure, and paragraph 0261, 
lines 1-7 details comparing and updating). 

1 1 . With respect to clainn 17 , the combination of Iwamura et al. and Carteau 
disclose the redundant data storage arrangement of claim 13 (see above 
paragraph 7), wherein the first remote storage entity is closer in proximity to the 
primary storage entity than the second remote storage entity (paragraph 0042, 
lines 5-8 of Iwamura et al.). 

12. With respect to claim 19 . the combination of Iwamura et al. and Carteau 
disclose the redundant data storage arrangement of claim 13 (see above 
paragraph 7), wherein: the first remote storage entity is operable to adaptively 
adjust the number of writes that can be stored in the first sidefile (paragraph 

0266, lines 6-1 1 of Iwamura et al.; a copy of the extensible log file is kept in the ^ 
synchronous site). 

13. With respect to claim 26 . the combination of Iwamura et al. and Carteau 
disclose the redundant data storage arrangement of claim 13 (see above 
paragraph 7), wherein each of the first and second remote storage entities 
represents a tracked write in the first and second sidefile (paragraph 0058 of 
Iwamura et al.), respectively, with: location information as to where on a physical 
medium the write is to be performed (paragraph 0076, lines 1-5 of Iwamura et 
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aL); actual data associated with the write that is to be written to the physical 
medium (paragraph 0265, lines 1-7 of Iwamura et a!.); and a sequence number 
uniquely associated with the write (paragraph 0076, lines 7-13, paragraph 0265, 
lines 1-7 both of Iwamura et al.). 

14. With respect to claim 27 , the combination of Iwamura et al. and Carteau 
disclose the redundant data storage arrangement of claim 13 (see above 
paragraph 7), wherein the first remote storage entity receives writes forwarded 
synchronously from the primary storage entity (paragraph 0237 of Iwamura et al. 
describes the synchronous link between host and synchronous site); and the 
second remote storage entity receives writes fon^/arded asynchronously from the 
primary storage entity (paragraph 0238 of Iwamura et al.describes 
communication between host and asynchronous site). 

15. With respect to claim 28 . the combination of Iwamura et al. and Carteau 
disclose a data synchronization method for a redundant data storage 
arrangement in which there are at least 

a primary storage entity (100 of Figs. 1 and 19; paragraph 0040, lines 1-2 of 
Iwamura et al.) and mirroring first (170 of Figs. 1 and 19; paragraph 0040, line 2 
of Iwamura et al.) and second (180 of Figs. 1 and 19; paragraph 0040, lines 2-3 
of Iwamura et al.) remote storage entities in communication therewith (160 of Fig. 
1, arrows indicating communication of Fig. 19; paragraph 0040, lines 3-4, 
paragraph 0237 describes the synchronous link between host and synchronous 
site; paragraph 0238 describes communication between host and asynchronous 
site of Iwamura et al.), respectively, the method comprising: 
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■ synchronously receiving writes at the first remote storage entity that have 
been forwarded from the primary storage entity (paragraph 0237 of 
Iwamura et al. describes the synchronous link between, host and 
synchronous site); and 
" maintaining a sidefile (CL1904 of Figs. 19 and 20 of Iwamura et al.) via 
which are tracked items that include 

o acknowledgements from the second remote storage entity received 
at both the primary storage entity and the first remote storage entity 
(paragraph 0027 of Carteau), 
o sequence numbers assigned to writes (paragraph 0236 of Iwamura 
etal.), 

o writes received at the first remote storage entity (paragraph 0245 of 
Iwamura et al.), and 

o writes received at the second remote storage entity (paragraph 
0245 of Iwamura et al.). 
16. With respect to claim 29 . the combination of Iwamura et al. and Carteau 
disclose a mirroring first remote storage entity for a redundant data storage 
arrangement in which there are at least the first remote storage entity (170 of 
Figs. 1 and 19; paragraph 0040, line 2 of Iwamura et al.) and a primary storage 
entity (100 of Figs. 1 and 19; paragraph 0040, lines 1-2 of Iwamura et al.) in 
communication therewith (160 of Fig. 1, arrows indicating communication of Fig. 
19; paragraph 0040, lines 3-4, paragraph 0237 describes the synchronous link 
between host and synchronous site, all of of Iwamura et al.), and a mirroring 
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second remote storage entity (180 of Figs. 1 and 19; paragraph 0040, lines 2-3 of 
Iwamura et al.) in communication with'tlie primary storage entity (160 of Fig. 1 , 
arrows indicating communication of Fig. 19; paragrapti 0238 describes 
communication between host and asynchronous site of Iwamura et al.), 
respectively, the first remote storage entity comprising: 

■ memory to store data (1903 and 1904 of Fig. 19; paragraph 0237 of 
Iwamura et al., note: elements are mislabeled as 1093 and 1094); and 

■ a processor (paragraph 0084 of Iwamura et al. describes how a CPU 
executes programs stored in subsystems, so therefore synchronous site 
170 has a CPU) operable to 

o synchronously receive writes that have been fonA^arded from the 
primary storage entity (paragraphs 0064 and 0237); and 

o maintain a sidefile (1 904 of Figs. 1 9 and 20 of Iwamura et al.) in the 
memory via which are tracked items that include 

■ acknowledgements from the second remote storage entity 
received at both the primary storage entity and the first 
remote storage entity (Paragraph 0027 of Carteau), 

■ sequence numbers assigned to writes (paragraph 0236 of 
Iwamura et al.), 

■ writes received at the first remote storage entity (paragraph 
0245 of Iwamura et al.), and 

■ writes received at the second remote storage entity 
(paragraph 0261, lines 1-7 of Iwamura et al.). 
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17. With respect to claim 30 . the combination of Iwamura et al. and Carteau 
disclose a data synchronization method for a redundant data storage 
arrangement in which there a primary storage entity (100 of Figs. 1,19 and 22; 
paragraph 0040, lines 1-2 of Iwamura et al.) and mirroring first (170 of Figs. 1, 19 
and 22; paragraph 0040, line 2 of Iwamura et al.) and second (180 of Figs. 1,19 
and 22; paragraph 0040, lines 2-3 of Iwamura et al.) remote storage entities in 
communication therewith (160 of Fig. 1, arrows Indicating communication of Fig. 
19; paragraph 0040, lines 3-4, paragraph 0237 describes the synchronous link 
between host and synchronous site; paragraph 0238 describes communication 
between host and asynchronous site of Iwamura et al.), respectively, the method 
comprising: 

■ synchronously forwarding to the first remote storage entity writes from the 
primary storage entity (paragraphs 0064 and 0237 of Iwamura et al.); 

■ informing the first remote storage entity regarding writes acknowledged to 
have been received at the second remote storage entity (paragraph 0027 
of Carteau); 

■ comparing 

o (1) the writes acknowledged to have been received (paragraph 
0236 and paragraph 0261 , lines 7-12 of Iwamura et al.) and 

o (2) sequence numbers assigned to writes to determine data content 
at the second remote storage entity (paragraph 0236 and 
paragraph 0261, lines 7-12 of Iwamura et al.). 
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18. With respect to claim 31 . the combination of Iwamura et al. and Carteau 
disclose a primary storage entity for a redundant data storage arrangement in 
which there are at least the primary storage entity and mirroring first and second 
remote storage entities in communication therewith, respectively, the primary 
storage entity comprising: 

■ memory to store data (225A of Figs. 2, 19 and 22; paragraph 0265. lines 
1-6 of Iwamura et al.); and 

■ a processor (111 of Fig. 1 ; paragraph 0047, line 1 of Iwamura et al.) 
operable to 

o synchronously forward writes to the first remote storage entity 

(paragraphs 0064 and 0237 of Iwamura et al.); 
o receive indications of writes acknowledged to have been received 

at the second remote storage entity (paragraph 0027 of Carteau); 

and 

o inform the first remote storage entity regarding the indications 
(paragraph 0266, lines 6-1 1 , a copy of the journal file system 2202 
is kept in the synchronous site 170 of Iwamura et al.); 

o assign sequence numbers to writes (paragraph 0236 of Iwamura et 
al.) 

o send the sequence numbers to first and second remote storage 
entities (paragraph 0236 and paragraph 0261 , lines 7-12 of 
Iwamura et al.). 
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1 9. With respect to claim 32 . the combination of Iwamura et al. and Carteau 
disclose a redundant data storage arrangement comprising: 

■ primary storage means (125 of Fig. 1 of Iwamura et al.) for storing writes 
received from a host (paragraph 0052 of Iwamura et al.); 

■ first remote mirror means for mirroring writes forwarded from the primary 
storage means (170 of Figs. 1,19 and 22; paragraph 0040, line 2 of 
Iwamura et al.) and for tracking such writes via a first sidefile (CL1904 of 
Figs. 19 and 20; paragraph 0245 of Iwamura et al.); and 

■ second remote mirror means for mirroring writes fon/varded from the 
primary storage means (180 of Figs. 1,19 and 22; paragraph 0040, lines 
2-3 of Iwamura et al.) and for tracking writes such writes via a second 
sidefile (DL1906 of Figs. 19 and 20; paragraph 0245 of Iwamura et al.); 

■ the first and second storage entities having different levels of write- 
currency relative to each other (paragraphs 0064 and 0237 describes 
synchronous link between host and synchronous site; paragraph 0238 
describes communication between host and asynchronous site using a 
"DB log transmission program" of Iwamura et al.); 

■ the first sidefile including 

o (1) sequence numbers assigned to writes (paragraph 0236 of 

Iwamura et al.) and 
o (2) acknowledgements from the second remote mirror means 

(paragraph 0027 of Carteau); 
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■ the second sidefile including sequence numbers assigned to writes 
(paragraph 0236 and paragraph 0261. lines 7-12 of Iwamura et al.); 

■ comparison means, responsive to the. primary storage means being 
rendered inoperative, for comparing the first and second sidefiles 
(paragraph 0261. lines 1-7 of Iwamura et al.), and 

■ update means, responsive to the comparison, for updating writes stored at 
the second remote mirror means based upon the comparison of the first 
and second sidefiles (paragraph 0261, lines 1-7 of Iwamura et al.). 

20. Claims 5 and 18 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Iwamura et al. (US 2005/0038968) and in view of Carteau 
(U.S. 2002/0083281) as applied to claims 1-4, 6, 13-17. 19 and 26-32 above (see 
paragraphs 2-19), and further in view of Frederick (US 6.912,483). 

21 . With respect to claim 5 , the combination of Iwamura et al. and Carteau 
disclose the method of claim 1 (see above paragraph 2). configuring the first 
(CL1904 of Figs. 19 and 20; paragraph 0245 of Iwamura et al) and second 
(DL1906 of Figs. 19 and 20; paragraph 0245 of Iwamura et al) sidefiles to store a 
fixed number of writes therein, respectively (paragraph 0266, lines 5-8 of 
Iwamura et al). The combination of Iwamura et al. and Carteau do not disclose 
the limitation further comprising adding a new write to the first and second 
sidefiles by ovenA/riting the oldest write therein, respectively. 

However, Frederick discloses the limitation further comprising adding a 
new write to the first and second sidefiles by overwriting the oldest write therein, 
respectively (column 6, lines 54-55 of Frederick). 
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Iwamura et al. and Carteau and Frederick are analogous art because they 
are from the same field of endeavor, namely data logging. 

At the time of invention, it would have been obvious to a person of 
ordinary skill in the art to combine the circular logging of Frederick with the 
method of Iwamura et al.and Carteau for the benefit of a method with a circular 
log. 

The motivation for doing so would have been so that "each log... has a 
fixed size in memory" (column 6, lines 52-53 of Frederick). 

Therefore, it would have been obvious to a person of ordinary skill in the 
art to combine Frederick with Iwamura et al. and Carteau for the benefit of a 
method with a circular log to obtain the invention as specified in claim 5. 

With respect to claim 18 , the combination of Iwamura et al. and Carteau 
disclose the redundant data storage arrangement of claim 13 (see above 
paragraph 7), wherein the first means (170 of Figs. 1,19 and 22; paragraph 
0040, line 2 of Iwamura et al) and second (180 of Figs. 1,19 and 22; paragraph 
0040, lines 2-3 of Iwamura et al) remote storage entities are configured to store a 
fixed number of writes therein, respectively (paragraph 0266, lines 5-8 of 
Iwamura et al). Iwamura et al. also disclose the first (CL1904 of Figs. 19 and 20; 
paragraph 0245 of Iwamura et al) and second (DL1906 of Figs. 19 and 20; 
paragraph 0245 of Iwamura et al) sidefiles. wherein the first and second remote 
storage entities are operable to add a new write to the first and second sidefiles 
by overwriting the oldest write therein, respectively (column 6, lines 54-55 of 
Frederick). 
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Iwamura et al. and and Carteau Frederick are analogous art because tliey 
are from the same field of endeavor, namely data logging. 

At the time of invention, it would have been obvious to a person of 
ordinary skill in the art to combine the circular logging of Frederick with the 
redundant data storage arrangement of Iwamura et al and Carteau for the benefit 
of a method with a circular log. 

The motivation for doing so would have been so that "each log... has a 
fixed size in memory" (column 6, lines 52-53 of Frederick). 

Therefore, it would have been obvious to a person of ordinary skill in the 
art to combine Frederick with Iwamura et al. and Carteau for the benefit of a 
redundant data storage arrangement with a circular log to obtain the invention as 
specified in claim 1 8. 

22. Claims 7-9 and 20-22 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Iwamura et al. (US 2005/0038968) and in view of Carteau 
(U.S. 2002/0083281) as applied to clainis 1-4, 6. 13-17, 19 and 26-32 above (see 
paragraphs 2-15), and further in view of McDowell (US 6,260,125). 

23. With respect to claim 7 . the combination of Iwamura et al. and Carteau 
disclose the method of claim 6 (see above paragraph 6). The combination of 
Iwamura et al. and Carteau do not disclose the limitation wherein the adaptive 
adjustment is based upon the writes that are stored in the second sidefile. 

However, McDowell discloses the limitation wherein the adaptive 
adjustment is based upon the writes that are stored in the second sidefile 
(column 8, lines 3-6 of McDowell). 
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Iwamura et al. and Carteau and McDowell are analogous art because they 
are from the same field of endeavor, namely logging of writes in a mirrored data 
system. 

At the time of invention, it would have been obvious to a person of 
ordinary skill in the art to combine the log file adjustment of McDowell with the 
method of Iwamura et al and Carteau for the benefit of a method with log file 
adjustment. 

The motivation for doing so would have been "to keep the log file size 
manageable" (column 8, line 3 of McDowell). 

Therefore, it would have been obvious to a person of ordinary skill in the 
art to combine McDowell with Iwamura et al. and Carteau for the benefit of a 
method with log file adjustment to obtain the invention as specified in claims 7-9. 

With respect to claim 8 . the combination of Iwamura et al. and Carteau 
and McDowell teach wherein the adaptive adjustment more particularly is based 
upon the write stored in the second sidefile which has the oldest contiguous 
sequence number (column 8, lines 7-10 of McDowell). 

24. With respect to claim 9 . the combination of Iwamura et al. and Carteau 
and McDowell disclose the method of claim 7 (see above paragraph 23) disclose 
the limitations further comprising: 

" identifying at least some of the writes stored in the second sidefile 

(DL1906 of Figs. 19 and 20 of Iwamura et al) (paragraph 0236 of Iwamura 

et al); and then 
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■ accordingly informing the first remote storage entity (170 of Figs. 1 and 19; 
paragraph 0040, line 2 of Iwamura et al) regarding such identities 
(paragraph 0236 indicates that a sequential ID may be substituted for time 
stamps; paragraphs 0252-0254 describe how time stamps are compared 
by host 271 of synchronous site 170 of Fig. 19, and the sequential IDs 
could be substituted for time stamps, so the IDs would be transmitted to 
the synchronous site of Iwamura et al). 
25. With respect to claim 20 , the combination of Iwamura et al. and Carteau 
disclose the redundant data storage arrangement of claim 1 9 (see above 
paragraph 12). The combination of Iwamura et al. and Carteau do not disclose 
the limitation wherein the adaptive adjustment is ba^ed upon the writes that are 
stored in the second sidefile. 

However, McDowell discloses the limitation wherein the adaptive 
adjustment is based upon the writes that are stored in the second sidefile 
(column 8, lines 3-6 of McDowell). 

Iwamura et al. and Carteau and McDowell are analogous art because they 
are from the same field of endeavor, namely logging of writes in a mirrored data 
system. 

At the time of invention, it would have been obvious to a person of 
ordinary skill in the art to combine the log file adjustment of McDowell with the 
redundant data storage arrangement of Iwamura et al and Carteau for the benefit 
of a redundant data storage arrangement with log file adjustment. 
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The motivation for doing so would have been "to keep the log file size 
manageable" (column 8, line 3 of McDowell). 

Therefore, it would have been obvious to a person of ordinary skill In the 
art to combine McDowell with Iwamura et al. and Carteau for the benefit of a 
redundant data storage arrangement with log file adjustment to obtain the 
invention as specified in claims 20-22. 

With respect to claim 21 . the combination of Iwamura et al. and Carteau 
and McDowell disclose the redundant data storage arrangement of claim 20 (see 
above paragraph 26) and wherein the adaptive adjustment more particularly is 
based upon the write stored in the second sidefile, which has. the oldest newest 
sequence number (column 8, lines 7-10 of McDowell). 

26. With respect to claim 22 . the combination of Iwamura et al. and Carteau 
and McDowell disclose the redundant data storage arrangement of claim 20 (see 
above paragraph 25), wherein: 

■ the primary storage entity (1 00 of Fig. 19, paragraph 0229, line 5 of 
Iwamura et al.) is operable to identify at least some of the writes stored in 
the second sidefile (DL1906 of Figs. 19 and 20 of Iwamura et al.) 
(paragraph 0236; the database 1907 of Fig. 19 creates the IDs, and is a 
component of the primary storage unit 100 of Fig. 19 of Iwamura et al.); 
and then 

■ accordingly informing the first remote storage entity (170 of Figs. 1 and 19; 
paragraph 0040, line 2 of Iwamura et al.) regarding such identities 
(paragraph 0236 indicates that a sequential ID may be substituted for time 
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stamps; paragraphs 0252-0254 describe how time stamps are compared 
by host 271 of synchronous site 170 of Fig. 19, and the sequential IDs 
could be substituted for time stamps, so the IDs would be transmitted to 
the synchronous site of Iwamura et al.). 

27. Claims 10-12 and 23-25 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Iwamura et al. (US 2005/0038968) and in view of Carteau 
(U.S. 2002/0083281) as applied to claims 1-4, 6, 13-17, 19 and 26-32 above (see 
paragraphs 2-15), and further in view of Harter, Jr. (US 6,098,179). 

28. With respect to claim 10 , the combination of Iwamura et al. and Carteau 
disclose the method of claim 1 (see above paragraph 2), and the first sidefile 
(CL1904 of Figs. 19 and 20; paragraph 0245 of Iwamura et al.) and the second 
remote storage entity (180 of Figs. 1,19 and 22; paragraph 0040, lines 2-3 of 
Iwamura et al.). The combination of Iwamura et al. and Carteau do not disclose 
the limitation further comprising: configuring the first sidefile to include a field that 
is used to track whether a write has been acknowledged by the second remote 
storage entity as having been received. 

However, Harter, Jr. discloses the limitation further comprising: configuring 
the first sidefile to include a field that is used to track whether a write has been 
acknowledged by the second remote storage entity as having been received 
(column 7, line 65 - column 8, line 4 of Harter, Jr.). 

Iwamura et al. and Carteau and Harter, Jr. are analogous art because 
they are from the same field of endeavor, namely data transmission between 
storage entities. 
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At the time of invention, it would have been obvious to a person of 
ordinary skill in the art to combine the acknowledgement field of Harter, Jr. with 
the method of Iwamura et al and Carteau for the benefit of a method with an 
acknowledgement field. 

The motivation for doing so would have been to communicate "an 
indication as to whether the responding node's PCI/MC adapter is in a hardware 
error state" (column 8, lines 2-4 of Harter, Jr.). 

Therefore, it would have been obvious to a person of ordinary skill in the 
art to combine Harter, Jr. with Iwamura et al. and Carteau for the benefit of a 
method with an acknowledgemisnt field to obtain the invention as specified in 
claims 10-12. 

With respect to claim 11 the combination of Iwamura et al. and Carteau 
and Harter, Jr. disclose the method of claim 1 (see above paragraph 2) further 
comprising: providing a third sidefile via which writes received thereby are 
tracked (AL 1902 of Figs. 19 and 20; paragraph 0234, lines 3-7 of Iwamura et al) 
and further comprising: configuring the third sidefile to include a field that is used 
to track whether a write has been acknowledged by the second remote storage 
entity as having been received (column 7, line 65 ~ column 8, line 4 of Harter, 
Jr.). 

With respect to claim 12 , the combination of Iwamura et al. and Carteau 
and Harter, Jr. disclose the method of claim 1 1 (see above paragraph) further 
comprising: configuring the third sidefile further to track whether a write- 
acknowledgement forwarded from the second remote storage entity has been 
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acknowledged as having been received by the first remote storage entity 
(paragraph 0270, a write completion message is stored in journal file system 
2202 on the primary storage site 110 after a write to the asynchronous site 180 of 
Iwamura et al). and further comprising: configuring the third sidefile further to 
include a field that is used to track whether a write-acknowledgement forwarded 
from the second remote storage entity has been acknowledged as having been 
received by the first remote storage entity (column 7, line 65 - column 8, line 4 of 
Harter, Jr.). 

29. With respect to claim 23 . the combination of Iwamura et al. and Carteau 
disclose the redundant data storage arrangement of claim 13 (see above 
paragraph 7), and the first sidefile (CL1904 of Figs. 19 and 20; paragraph 0245 
of Iwamura et al) and the second remote storage entity (180 of Figs. 1,19 and 
22; paragraph 0040, lines 2-3 of Iwamura et al). Iwamura et al. do not disclose 
the limitation wherein the first sidefile includes a field that is used to track 
whether a write has been acknowledged by the second remote storage entity as 
having been received. 

However, Harter, Jr. discloses the limitation wherein the first sidefile 
includes a field that is used to track whether a write has been acknowledged by 
the second remote storage entity as having been received (column 7, line 65 - 
column 8, line 4 of Harter, Jr.). 

Iwamura et al. and Carteau and Harter, Jr. are analogous art because 
they are from the same field of endeavor, namely data transmission between 
storage entities. 
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At the time of invention, it would have been obvious to a person of 
ordinary skill in the art to combine the acknowledgement field of Harter, Jr. with 
the redundant data storage arrangement of Iwamura et a! and Carteau for the 
benefit of a redundant data storage arrangement with an acknowledgement field. 

The motivation for doing so would have been to communicate "an 
indication as to whether the responding node's PCI/MC adapter is in a hardware 
error state" (column 8, lines 2-4 of Harter, Jr.). 

Therefore, it would have been obvious to a person of ordinary skill in the 
art to combine Harter, Jr. with Iwamura et al and Carteau for the benefit of a 
redundant data storage arrangement with an acknowledgement field to obtain the 
invention as specified in claims 23-25. 

With respect to claim 24 . the combination of Iwamura et al. and Carteau 
and Harter, Jr. disclose the redundant data storage arrangement of claim 13 
(see above paragraph 7) wherein: the primary storage entity includes a third 
sidefile to track writes received thereby (AL 1902 of Figs. 19 and 20; paragraph 
0234, lines 3-7 of Iwamura et al) wherein: the first sidefile including a field that is 
used to track whether a write has been acknowledged by the second remote 
storage entity as having been received (column 7, line 65 ~ column 8, line 4 of 
Harter, Jr.). 

30. With respect to claim 25 . the combination of Iwamura et al. and Carteau 
and Harter, Jr.disclose the redundant data storage arrangement of claim 24 (see 
above paragraph) wherein the first sidefile further tracks whether a write- 
acknowledgement forwarded from the second remote storage entity has been 
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acknowledged as having been received by the first remote storage entity 
(paragraph 0270, a write completion message is stored in journal file system 
2202 on the primary storage site 110 after a write to the asynchronous site 180 of 
Iwamura et al) wherein the first sidefile further includes a field that is used to 
track whether a write-acknowledgement forwarded from the second remote 
storage entity has been acknowledged as having been received by the first 
remote storage entity (column 7, line 65 - column 8. line 4 of Harter, Jr.). 

Response to Arguments 

Applicant's arguments, filed 2 April 2007, have been fully considered and 
are partially persuasive. 

With respect to applicant's argument located within the third paragraph of 

the eleventh page of the remarks (numbered as page 11) which recites: 

Iwamura does not teach or suggest using acknowledgements as part of 
his rollback process for database recovery, " 

The Examiner respectfully disagrees: This argument is not completely 
commensurate in scope with the claim language in that the claim language does 
not recite a rollback process for database recovery. The claim language 
however, is directed to the comparing of acknowledgments and sequence 
numbers such that updated writes can be made based on a comparison. The 
Examiner refers Applicants to Iwamura paragraph 0236 wherein Iwamura teach 
that a missing number can be recognized during a recovery or update as 
instantly claimed, the recovery being taught in paragraph 0235. When Carteau's 
acknowledgment feature is combined with Iwamura, the system of Iwamura can 
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recognize missing numbers in addition to missing acknowledgements. Thus the 

combination of Iwamura and Carteau as shown above, teach using 

acknowledgements as part of the process for recovery. 

With respect to applicant's argument located within the sixth paragraph of 

the eleventh page of the remarks (numbered as page 11) which recites: 

"Iwamura though, never teaches or suggests comparing both 
acknowledgements and sequence numbers as recited in claim 1" 

The Examiner respectfully disagrees and refers Applicants to the 
comments and rejection made supra. 

Applicant's arguments drawn to claims 13 and 28-32 are substantial 
duplicates to the aforementioned specific arguments in which case the Examiner 
refers Applicants to the comments and rejection made supra. 

Any other argument not specifically addressed is considered moot in view • 
of the new ground(s) of rejection. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

1. U.S. 2003/0191916 McBrearty et al teach a cascading mirror backup 
system. 

Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Matthew Bradley whose telephone number is 
(571) 272-8575. The examiner can normally be reached on 6:30-3:00 M-F. 
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If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Donald A. Sparks can be reached on (571) 272-4201. 
The fax phone number for the organization where this application or proceeding 
is assigned is 571-273-8300. 

Infomnation regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public . 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EEC) at 866-217-9197 (toll- 
free). If you would like assistance from a USPTO Customer Service 
Representative or access to the automated information system, call 800-786- 
9199 (IN USA OR CANADA) or 571-272-1000. 
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